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til^l: xl-;^l§>JI ^iq-. ^^^^ -^71 -^71 ^-^^171- Afl^^l y^^^^JL ^ojuf. 'Hl^-^^ ^^#51-:^^^ Ml 

^>S-^J1: f^^-^1^171 ^^1] 7]-^^^l]-^j^^^ ^tr ^7]-^^*l]Al^ jl^ §>:^^^;^1^ 7.]^ ^]^^^ ^1 240435 
T'^l 7l#^>j7 ^uf. n]^^^ ^13429,846, 4173490, 4229228, 440745, 4408009^ ^l^ixr l-5l-:^^^^l 

^■"^ ^^J^l^^ ^i#^>Jl ^4. ^151- S^^l-^ ^H^^^m ^^^1 S^T-^1 Crack# ^^^^l--^ 

# 4177315, 4299746, 4413088, 4525426, 4863520, 4914143^<>ll t^jL^ti]- ^i^-. <^]^ 

3:>:£^^;^-b ;^^<?i:^^J, ^ ^S>y:^^l ^<>1;^l-^r ^Jl ^Ifl -^^^ 

^^^>7l^^ ^1^^^ ^1 4348462<^1 <8-7l<^>3.€^^>^l^ "^^^^^^^M^ A]^ ^^4r ^^H1 ^-^r 

^l-i^'^i^Sl-^'^el^S^^ll- T^lB|-6>H-^'^^ <^>H.l'^^^g:^7l# ^-ir #^*^l3^Sl ^1-1- 7]^S. ^}<^ ^]^'^^} 

^ISI-^^ S^^l-^r #S^lH^5l^l-^ ^^B] ^^o\] <^}3.m'^^7]m- ^-^r "^^^ ^ '^7]^^^'^] 

4^^^ <^]^^ -^7Hm^-^^l ¥71^5^71- ^'^^\<^ ^l^d S^^^l tflnl- 

XT ^1^^^ 5227240, 5318850, 5468789^^1 ^Jl^t^} 9X^. ZL^]^ ^^7] ^JL^ ^Hl^^SlJl^l '^^^^ 

^^c^lH^Sl^Vl- ^l-g-5S7l 7}^^^, ^-^^^7} ui^^I-51- -^S^^i^l <>l^i:l-. ;^>5l aI^t ^ o^] A^ ^5l^ 

51 A]-^^ Wetting, Slip^^3lf 7llTS^^j3q- ^Sl^^J -^^^ ^51^ ^7>S^- 'i"^ ^.uf. <^]^^ ^5^^311- ^7]jL 

^7.}7} Aj-^ ^1-g-^l-^ ^^^^-^m^7ll- ^-^r -^71 - ^ Si ^^-t ^11 71- Zl 7.}^7} ^W^'^]^ ^^^1 ^ 7}^^"^^ 

7} ^-i-i: ^-^^§1-71 tcfl^ojiq-. nl-sl-A^ o]^]^ 7}J^^A^^ ^^^1 3:^^>^ i:ll3:^^ ^ -^"^^^^il- vfl n>S 

-^^^ 2:-^l-^> 7>xl-g-H^ S^^ll- ^1^^:^ ^4. ^m^^ S^^l^ i:lia^^ ^51 ^^-y -^^^^ ^^^b 

^-^^^ll^l ^^o^^> JI^<y^^ ^ ^^^ifV ^%M1^7l- ^olA^ oj^o^ ^A^^ ^7151- ^7] AH ^elAHo] ^^A^ 

^11- ^^^H^^^r ^-S-tt tt^. ^151-^^1 Rigid^ ^1:^71, ^^J7l# -^-^-^J^ i-H^bS-^J 3i^^l^lA-l 

^l^o^-^^J ^^^^ ^I-bKH-H ^1^1-. ^lA^^d ^^:^1-^ ^^^1 i^n>S^^^l ^^^£1^^- ^^d« ^^^J] ^l&l- ^>i:H 

^^;^151 -a^c^lil^l -^^^1, ^3l-^-1l7l, ^Sj-Al -^, 3Jl:£x:)l^ ^ ^^#3?l- 3I]:£^11^ ^^ZV^O] ^0^5:>i:l-. >^7l ^ 

^^5l-^^e|^^^^l-ir <i^Sl-^2l- ^o] ^sl^XSiOz) ^1-^*1- Jl SHVo] x^p>sAjoi ^c^i4^1i?]:#l: 

^ #^^^>7l^^^ Al]^^;^>S]Ai;^S}.^ ^ej^^^^l^l ^1: 71] ^^>7l 7^ ^-^^aj-^O.^ 

\+ ^^^^ ^^^ll- S^l^V^iq-. it|-5l-Ai ^l^^>ji;^> ^i:^. 
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^ ^^^11^ ^s^oj^^ Al-g-^V;^^^ ^1 i£-^^^3l--ir -^^^^^^1^ ^Sl^V-g-^Ji^ ^>H.^^a:^7ll- ^-^r ^ 
^ ^l-^^l^l- 8.0 : 1 - 1 : 8.0 ^ ^^^w]^ 1=1-^ ^1 -^i-oj] ^9] f-^^ 100 : 2 - 100 :10jS] 

i^^^J, 1.4--^^^#<^>H.1^1^1H, *Hl^€^s1#^<^>H.€5ll6lH, ^<^l€^#e|#^>H.^5ll<^lH, ^-il^^^^el-g-^VH. 
^sflolE^1^6_^A]-iq ^c>}3. ^^^] H^-O ^ A>^s] JI 3 ^^r^-^J <^>3. ^ Si^i^ ^-;rHe|<>ll^^^e|#iqp|l B|-c>l-a. ^ efl 

T:qHe]i3il^l-H^^BilH5l-^>a:l2^1<^m^^^ ^13:^ ^'ll-^ 50 ~80%, 31^3:7^1 c:>1lA^ w>^^J #e|jiu]^^ 
- 50% ^^%# 



%^^^7l]Al^l-;^ <^>^-llS^1^7^1, iffl3:^Jc:>1lBfl5, n^y^]^A], ^l^^l, ^^^l^^l ^'^l 1-6^^%^ A>-g- 7] 
El-i^p>SA^ ^^^15}- ^^^^-^ ^7}X\9]7] ^^}<^ PH-2, HS-100^«^1 2 - 3% ^]3i^}^ 

^^7] -^7l^^^l^J #^^lHAj-^e]7fe Jl^^^l 10-40%^lJl, pH7> 2.5-3.5, 'Q7]-3.7] 10-20nm, ^^7} 1 - 20c 
XT Jl^^'^'l 30-40%«^lJl, pH7l- 2.5-3.0, ^^7]-3.7] 20nm, ^^7} 10-20cps, Na 2O 0.04<?] 
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NHCO-Si ^^7l# ^Ajo^l ^^^^T=f. ^151- ^^1 #^^lH^el7l- ^1^3:^1 bulkft ^l^Ajji^- 



7lE]- ^71-^1 #H^^g<^l ^^^^^ ^^^}7] ^^ .:^l-^]Ai ^^;^l^;^Hals7il# (Hindered Amine Light Stabilizer) 

Al-c^lH, ^^^^^A>o]H^ -^^A^^^A^ T^pfl^l-el^^A]: ^^-^i-^-lljSq Byk-300, Byk-301, Byk-305 ^ B 

yk-307# Al-i-^v - ^^^^:^]^, ^7}'^ ^ $X^. 

7l^^^l ^A>6fl^ ;^|^^ Cf^ ^ 7lEl- ^7H1# ^7>e>c>^ ^^5^- ^"^^^T ^ 

A€- 0.3-07%7HH ^i^^b^^^^l 7]^ ^^l^J^i^- ^5^^. 

1-51-^^5] ;a /-il^^ ^ ^fl^^^ls ^^tb '^^i^^ ^l^lH^ 5i-ir -2.^, 

^^^^ 1-^-$-^, ^. ^H^Il^^l^^^jO^ ^J^q- A>#^^ 3.7], -g-H<Hl ichel- ^^^1 

^ ^^^l^i-^r l-e1-^^(^^ 9034)^^1 5^>^ HHVo] <^c^^lTS Aj-^oflAi ^1 3^] 

# 150S1-H ^^=^^€H(M05-L312)^ 5m/min^£S 303:^^ 2S\ 7^^^]^ ^^j-^o] £h]-^ <^^i^. 

^ ^^l^^r 8- 12/-im^a 7}^ #^^^1 -^^^l^^. ^1 # ^ ^ ^a] o^]^- aj m. 

# ^l"^l-^f7l 6>i^iq-. ^>7l ^12: o^l^ #A^ ^^Ji\r ^^^>S^^. 

0 T^P>:^Aj 

a) Bfl^E(ASTM- 1044) ^ ASTM D - 1003^1 ^^^1^ i^H%)^^^^^. 3,^^ l-e^-^ 
CS lOF/lOOg^ 500^ n>s^ a]^^ Haze gard plus(ByK gardner Co.)-^^ ^#^>«^ Haze^l: 

^>^^. 

Steel wool test-^r S^?!:^ H^^-^] Aj-^ 7]-;^> a]^^^ #0000^ 

^ steel wool^A^ 2 psi^ ^^-^^S 10^ ^ ^J-Bfl# ^^^^ ^^^>5^T:f. 

Q-Panekl^ ^^^^^^ Al^7l(QUV)# ^j-g-^M ^^1 50^ Si^'^W 3/3nm Sj-^^^ ^J-#3r>^ UV - B Aj-g- 
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eOlC^H^lA-l 7^ ^^1^ £^^J-Bfl ^ ^^^^ A]^^ e>^i:l-. 

a) HH^-ofl tfl^Hl3-^(ASTM-D3359)# ^'^^ lmm^^5] ^^^1: lli^ Il<^ ^^^ofl ^ 

^^S. 11^^^<Ha-1 1007M -^l t^11^lH(3M - 730)1- 

m] ^Mvfl^. ^^1-^ ^7>-^r i^l-^^q- ^o] ^Ai^i^rq-. s/loo(S=^^;^1^l 

< ^A] 1> 

4?l-s}:^a.'^l 103.2gBl ^^^#^f^lH^e|^HM.A-ST 30% SiO 2)!- PH i^^:^!^ '^iM]^^ 0.3g ^7}^}^^ 2 
0^ ^91 KWJ^ irf-i- n1lB]-c5l-a.^^AlH^^:^5ln11^Al-^^(MPTMS Witco System Co) 22.6g# ^7]-5->oi 10^^ 
91 ^ ^'^^ ^ 25 r^lA-l 2.52g lAj^ofl ^7l-^>jl ^7}^ lX\:7y jiLH>H>o^ ^-g-^Hl- 65 V 

^ -^^^i^ 2Al^^xlw>-|- A]^ i:f-S-^o^^^^ ^z]-Al^ ^-11-^.^1.^1 *>^1H^^^ O.Olg^l- 1,6 - ^>y:i^#i^<i>a-^ 
Bflc^lH 37.7g ^-^^ ^1^^. -^l W^^^ 40 r ^^^Ale>oilA-l ^^^^S\^^^^7]^ ^}^^}^ 

< ^A] c^]2 - ^A] o^l4> 

^Al<^llail- ^^^^ 3::?i€rHl>^i ^^VS?! 5^-^ ^e1^#e| JLu]^ -^l-^srVHl 5.03g, 7.55g, lO.OGgJ^^ ^} 



4?l-sl-:^i3-^l 202.7g^ -^^J#^c,iHA]el^l-(M.A-ST 30% Si02)l- ^Jl pH^^l^ <^HlH^ 0.42gl- ^l-^l-c^ 20 
^ ^91 J£^s:>ci^ pH€- ^^^}Jl nllHl-0>3.^S^^EH^cy-3iAl^^ 22. 2g ^7H>c^ ^ ^-^1-^ t]-^ ^J-^^lAi 
4.50g 'a^tb^JS^ 1 Aj^J^ov ^sl-s]-j7 ^7}S. lAj^u-l J£H>§>^ 65 "C^ ^^5r>c^ 2Al^ -^>^ly>-g- ^1 

7A ^^^^S. ^^^]^ ^^-^^l^l *>^lH^¥l^0.02g3q- l,6-^^tl^^6>3^B]lolE 67.40gl: a] ^ 



< ^A] <^16 - ^A] c^S> 

^^1 <^15S1- ^^tt ^el^l:2l ^-^^>£l ^^=^5] 9.0g, 13.5g, 18.0g# ^>^^ 

< ^A] <^19> 

4^1-2l-:^iH.<^l 297.2g^ ^^^#^^l:B^e|^>(M.A-ST 30% SiO 2)!- ^ JI pH^^^lS «>H1H^ 2.42g€- ^7l-^l-cH 
20^^^?]: ^ T^lBl-c:>l^^^Als^^E5^^s.Al^^ 21.7g ^7>^>ci^ 10^^^ JJL^V, ^^n^ 6.38g ^ 

7M'^.^}. ^7}^ lAi^ u-i i2:w>§>o^ 65 ^^Ai^ 2Ai^ w>-g-Aitl rf-i- ^^^^^ ^^^]7^ 

<^A\\4 §>ol:^^^^0.03g l,6-^^i:^#^6>a.^silolE 95.6g^c>l s^-^Aj^uf. o] ^'^^^ 40V ^ 

^ ^1]-^^7l# Al-^5:>0^ till^^^ ^I7l5:><^ <=>>H.^ ^^^J ^ e| ^ ^eUm- 
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^A] c^li05q-^^a^«J-^^^^l-^^^S]-^^5l^^s]jin1#^-^^#£l 12.7g, 19.1g, 25.5g:^^ ^><=i 

< ^^1 <^113> 



4Yl-5l-:^^a.o11 389.g5l -^>^j#Sc>l:B^e]7^]-(M.A - ST 30% Si02)# ^Ji pH^M^ <^>>^-flS^ 0.56g# ^7>*>^ 
pH# S^tb p1lEl-o>H.^^AlHS^H5l^^Al^^ 21.3gl- ^7>^H lO^^^a: 3L^^ ^ 8.2 

^^A]^ 0.04g3q- 1,6- ^^^ir^^l-a.^ell'^lM 123. Ogl- s]^ ^1^4. ^1 

^-^^^ 40V ^^^Al^>oilAi ^^^>^g-^^7ll- ^]^^^ ^>^^^^^Msl^ ^e] Jli^ll- <^^iq-. 



^A] c^ll33q- ^^yfl: ^^^>oflA-l ^S}-^ ^el^^e] Jli^l- ^-^J*>Sl ^^n^^ 16.4g, 24.6g, 32.2g-^^ 

«J:^ A]^ ^l^l^l-jl-^r ^Al<^ll45]- ^""dm] '^■^^^}'^^. 

< tl] jiL 1 > 

4^1-Sl-^H-<^1 88.9g5l ^^^^S^lH^elT'XNalco 1034A 34% SiO 2), 543.7g ^Jl 20^ ^91 

M^V^ ^ ^^^M^^ 22.1g^ t^Bl-6>^^^AlH^:gH5l^^Al>y^^ ^^tb ^^^^^] ^y}^}<^ 1^]^^ 

iiLi^^ ^ ^-S-^Hl- 65 ^^^><=i 2Am ^^A^ ^^^]^ ^'^"^^M^l t^^^MHS 

fl^0.04g3q- l,6-^^^^i^<^>H^SIl^lS45.3g# ^1^^. ^1 ^^^1: 601! ^^^1^H1^i ^^^^1]-^^ 

4=^s.^:^^6\] io5.3g^ ^^^#^^lH^e|7KNalco 1034A 34% SiO 2), 536.8g ^Ji 20^ ^ 

^ iiLw]:^ iq-^ ^ ^^5:Hl^i 13. ig^ ^lBl-c:>>a.^^AiH^^Hei^^^Ai^^-i- A^A^^l ^7>^>c^ ia]^ 
^fl^o.o4g3]- 1,6 - n^^^^<^}3.^^]<^]^ 44.7g^ ^1^^. ^1 ^^^^ 60t: ^1 3^><^l^i 

< til o^l3> 

4r^^S^^3^o^] 112.2g^ ^^^#^^lH^e|7KNalco 1034A 34% SiO 2), 533.9g ^1 ^Jl 20^ ^ 

iiLl^^ ^ ^^^V^l^i 9.3g^ ^lH]-e>>H.^^AlS^^ES^^3.Al^^^ A^A-l^l ^7l-5:>0^ lA]^ 

Sflt 0.04g3q- l,6-^^T^^rqo]-a.^silolH 44.5g# sj-^ ^1^^. Gor ^^^l^Hl^i 5^^^^^ 

< til jiL <^14> 

4Yl-&|-:^iB.<^l lie.Og^ n^^^#^^lH^e|7>(Nalco 1034A 34% SiO 2), 532.4g ^Jl 20^ ^ 

^ ilLW>:g- iq.^ ^ ^^§]-c]lA-] 7.2g2] TillE]-C>a.^^Al^^^es]^3.Al^^-|- ^^tV ^i^i^l ^7>§]-C>^ lA]^ 

Ja^tt ^ ^>^^H€- 65 t:^ 2Al^> ^;^lw>-|- Aitl iq-i- ^J-^^^ ^z^A]^ ^-^^^1^19] i^l€^>^lH 

^^^0.04g3il- l,6-^^^'^^^}3-^^]<^]^ 44.3g^ s]-^ Aj^uf. o] Sf^^i-^^ 60lC a] 5:>oil s\^^<^^^ 
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;^>51^^^^1 ^-^i^S. ^^]^-<^ W^9}M.^<^]^m^ 9034)o\] ^^^^] 10fm7\ ^^^s^M Eye Graphics 

Co.^ M015-L312 n^^^H7> ^^1^ ECS- 151u A>^^>c:>^ 147mj/cirf 
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100/ 
100 

lai 


8C/ 
100 
10.6 


90/ 
100 
23.7 


90/ 
100 


locy 

100. 
14.7 


100/ 
100 
13.9 


90/ 
22.0 


100/ 
100 
18.1 


00/ 
100 
16.3 


80/ 
100 
13.0 




6 


6 


6 


6 


6 


6 


3 


6 




6 


6 


6 


6 


6 


2 


2 


<S. 4> 






4113 


<mi4 




^la 4!16 


13- 
1 


13- 
2 


13 
3 


13- 
4 


14- 
1 


14- 

2 


14- 
3 


14- 
4 


15- 
1 


15- 
2 


15- 
3 


15- 
4 


16- 
1 


16- 
2 


16- 
3 


16- 
4 






30 


35 


40 


45 


30 




40 


45 


80 


35 


40 


45 


30 


35 


40 


45 


(A) 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 




4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


m 


2 


Z 


Z 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 




3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 








J: 


*^ 


J: 










■i- 

* 




"J 

3: 






5. 


'i^ 

J: 






&7 


8.9 


9.5 


9.2 


9.7 


9.5 


8.9 


9.0 


9.5 


9.4 


9.0 


8.9 


9.7 


9,5 


9.0 


10.0 


(«0(X») 


O 


O 


A 


O 


O 


O 


A 


O 


A 


O 


o 


o 


A 


A 


o 


A 




loty 

100 


100/ 
100 


100 


100/ 
lOO 


io«y 

100 


100/ 
100 


100/ 
100 


100/ 
100 


100/ 
100 


100/ 
100 


lOCV 
100 


w 

100 


100/ 
100 


100/ 
100 


IOC/ 
100 


100/ 
100 


(Haze%) 


21.0 


175 


15.1 


12.Z 


23.4 


18.0 


14.9 


10.2 


30.9 


^.7 


21^5 


13.9 


17.9 


23.8 


153 


13.9 




6 


6 


6 


6 


6 


6 


6 


6 


6 


3 


1 


1 


6 


6 


6 


3 
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<Si 5> 













«1j2 


<4!3 








^44 








1-1 


1-2 


1-3 


1-4 


2-1 


2-2 


2-3 


2-4 


3-1 


3-2 


3-3 


3-4 


4-1 


4-2 


4-3 


4-4 






30 


35 


40 


45 




35 


40 


45 


30 


35 


40 




30 


35 


40 


45 


Si 


(A) 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 


100 






4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


1- 




2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 






3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 
































•'^ 








Si 




5: 


3: 
























^ 






12.5 


11.2 


12.0 


12.1 


10.5 


11.7 


12.5 


12.1 


13.1 


12.7 


12.0 


12.5 


12.8 


12.7 


12.0 


13.2 




^^^^ 

(#0000) 


A 


A 


A 


A 


O 


A 


A 


A 


A 


A 


o 


o 


A 


A 


o 


A 






80/ 
100 


100 


90/ 
100 


90/ 
100 


100/ 
100 


100/ 
100 


100/ 
100 


100/ 
100 


90/ 
100 


80/ 
100 


100/ 
100 


100/ 
100 


100/ 
100 


100/ 
100 


100/ 
100 


100/ 
100 




(Haze%) 


38.1 


40.5 


40.9 


36.0 


36.5 


38.3 


38.0 


37.0 


35.7 


36.0 


36.4 


37.2 


34.2 


35.8 


340 


35.1 




(M7ll€) 


2 


2 


2 


1 


2 


1 


1 


1 


1 


2 


1 


1 


2 


1 


1 


1 



(57) ^^^1 
^^^^ 1. 

-^^j-i-S^=>lH^el7'Hl <=>>H.^Hg:^^j7l# ^-^r ^^tl-^-^l: 8:1-1:85] ^^tij^ S^s^VJI ^1 tfl^fl 

100:2-85] ^^ti]^ ^><>i ^-5^^ -i-^<5lH^el7>^e|jlTil# ;tll2:^><i] ^1 ^elJlTi]^ 30- 40%^'^^}JL 
^-i-^^^Sl Ji^ 10-30%, ^-g-^JS-:^^] 20-40%, %7flAl^l 3-7%, 2%, ;^>5]^^^;^1 3-5%^ ^1^^ 

^^^f - 2. 

^^^#^c^lH^el7l-5] ^^o,^ Aj-g-E]^;- .^^o,^ ^ _ T^]Bl-6>a.^^AiH^^He]t^l^Ai^^, _ Pl]H]-o>a.^^AiH 
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^7l]^^ ^2002-0020599 



^7] -^^#S<^lH^e|^l-;r pH 3-5, 20-30% <y;^>37l 10~30nm^ ^-^J ^S^^lH-^S] t']-!- ^V-g-s^V^r 

CKR O 

RO Si NHCNH — ^ — C=0 — 

OR 

^ ofl A-1 CHs . C2 Hs 51- ^iq-. 

71-1- ^^^S ^>-ir ^1-51^^^^ ^el^s^^l ^^i^ 
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